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(54) Structure for preventing extraneous light from entering image reading apparatus 



(57) An image reading apparatus for reading a doc- 
ument has an image sensor unit, which is moved along 
a platen glass in a sub-scanning direction, mounting an 
LED, a light guide and a sensor. A white reference panel 



for use of shading correction is provided on the platen 
glass on the side thereof opposite the image sensor unit. 
Light shield plates are provided on the platen glass on 
the side facing the image sensor unit along both sides 
of the white reference panel. 
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Description 

FIELD OF THE INVENTION 

[0001] This invention relates to an image reading ap- 
paratus and, more particularly, to an image reading ap- 
paratus, which is for reading a document image, used 
in an image scanner, copier or facsimile machine, etc. 

BACKGROUND OF THE INVENTION 

[0002] Image readers are included in copiers, multi- 
function machines having copier and facsimile func- 
tions, and image scanners having an automatic docu- 
ment feeder (ADF). In such an image reading apparatus 
that has been proposed, the apparatus has both a func- 
tion for fixing a document on a glass surface and scan- 
ning an optical system relative to the document (this 
shall be referred to as "stationary reading" below), and 
a function for holding the optical system fixed and per- 
forming scanning by moving the document relative to 
the optical system (this shall be referred to as "continu- 
ous reading"). 

[0003] Figs. 1 1 A and 1 1 B illustrate the internal struc- 
ture of a conventional image reading apparatus having 
both the stationary reading function and the continuous 
reading function, in which Fig. 1 1 A is a side view as seen 
from the main scanning direction and Fig. 11 B a side 
view as seen from the sub-scanning direction. 
[0004] As shown in Figs. 11 A and 1 1 B, a contact im- 
age sensor (CIS) 108 serving as an image reading de- 
vice in an image reading section is placed beneath glass 
members, namely a platen glass 107 and continuous 
reading glass 109. In the case of stationary reading, a 
stationary document D1 that has been placed on the 
platen glass 107 is read while the CIS 108 is moved in 
the sub-scanning direction (transversely in Fig. 11 A). In 
the case of continuous reading, the CIS 108, which is 
held stationary below the continuous reading glass 1 09, 
reads a document D2 that travels past the continuous 
reading glass 109. 

[0005] When a document is read, the document is il- 
luminated with light from an illuminating source and light 
reflected from the document is converted to an electrical 
signal by a photoelectric converter group (CCD), there- 
by allowing image information to be read. 
[0006] There are instances where the illuminance of 
illumination applied to the document is non-uniform in 
the main scanning direction (transversely in Fig. 1 1 B) or 
where the sensitivity of the CIS 108 is non-uniform in 
the main scanning direction. In order to compensate for 
such non-uniformity, a shading correction for white and 
black colors is applied to compensate for non-uniformity 
in the main scanning direction, as described in the "Prior 
Art" section of the specification of Japanese Patent Ap- 
plication Laid-Open No. 2000-092289. 
[0007] An ordinary CCD (group of photoelectric con- 
verters) will now be described in brief. 



[0008] A CCD is divided into a charge storage section 
and a charge transfer section. Document image data is 
represented by amount of electric charge produced in 
proportion to the amount of light that incidents on a 
5 charge storage layer at each pixel of the CCD. (The sig- 
nal output is a voltage value V proportional to amount 
Q of electric charge.) 

[0009] The incident light that impinges upon the 
charge storage layer contains extraneous light, which is 

10 light other than the reflected light from the document 
having the image information. The distinction between 
entrant light that is reflected light and entrant light that 
is extraneous light cannot be made based upon the out- 
put signal. In other words, letting L represent the amount 

'5 of incident light on a photodiode constituting the CCD, 
R the amount of light reflected from the document and 
S the amount of extraneous light, we have L = R+S. 
[0010] Thus, a CCD essentially possesses such a 
characteristic that the signal level thereof is readily sus- 

20 ceptible to the effects of an extraneous-light noise com- 
ponent. If R»S holds, however, the output signal is al- 
most unaffected by extraneous light. In a conventional 
reading apparatus that uses a CCD, therefore, the 
amount R of reflected light from the document is made 

25 sufficiently larger than the amount S of extraneous light 
by using an exposing light source having a high illumi- 
nance, as a result of which the effects of extraneous light 
will not appear in the signal output 
[0011] In recent years, however, CCD sensitivity has 

30 been improved by a wide margin, thereby making it pos- 
sible to set the exposing light source to a comparatively 
low illuminance. Setting a comparatively low illuminance 
for the illuminating light source makes it possible to re- 
duce power consumption and lower cost. In particular, 

35 with a contact sensor (same-size magnification optical 
system), it is possible to adopt an exposing light source 
such as a low-illuminance LED array or LIDE light 
source (which employs an LED and a linear light guide). 
[0012] This reduction in the luminance of the exposing 

40 light source is accompanied by a smaller difference be- 
tween the amount R of reflected light and the amount S 
of extraneous light. As a consequence, when a shading 
or dimming operation is performed, the level of noise is 
such that the extraneous-light noise component acting 

45 upon the CCD is no longer negligible. This may invite a 
decline in the level of the output signal and may even- 
tually lead to degradation of the output image (the image 
that is printed out). 

[001 3] This phenomenon will now be described in de- 
so tail. 

[0014] When shading is performed, a white reference 
panel is read in before the document image starts to be 
read, the output waveform of the white reference panel 
(white shading) is obtained, and then the document im- 
55 age is read in, with the output waveform of the white 
reference panel being regarded as absolute white. If 
white shading data is taken with a document cover plate 
which is for preventing curling of a document placed on 
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a platen glass left open, extraneous light will enter. In 
such case an output that is much larger than the normal 
white shading data will become the white shading data. 
[0015] Fig. 12A is a waveform diagram illustrating the 
output of a contact image sensor (CIS) in a case where 
a white reference panel free of the effects of extraneous 
light is read, and Fig. 12B is a waveform diagram illus- 
trating the output of a contact image sensor (CIS) In a 
case where the white reference panel is read under the 
influence of extraneous light. 

[0016] In Fig. 12B, the zone C represents the increase 
in the output component ascribable to the effects of ex- 
traneous light. If the white reference output thus be- 
comes greater than it was originally, the white illumi- 
nance of the document will undergo an apparent decline 
and, hence, the read image will be subjected to a cor- 
rection that darkens the image. 

SUMMARY OF THE INVENTION 

[0017] The present invention has been made in con- 
sideration of the above circumstances and its object is 
to improve the quality of a read image by preventing the 
intrusion of unnecessary light from the outside. 
[0018] According to the present invention, the forego- 
ing object is attained by providing an image reading ap- 
paratus comprising; an illumination unit adapted to illu- 
minate a subject; an image reading unit adapted to read 
an image of the subject illuminated by the illumination 
unit; a transparent member having a light transmitting 
property provided between the subject and the image 
reading unit; a reference member, which is provided on 
the transparent member, adapted for use as an illumi- 
nance reference in order to correct an image signal that 
is output from the image reading unit; and a light shield- 
ing member provided along the reference member on 
the transparent member on a side thereof facing the im- 
age reading unit. 

[0019] According to the present invention, the forego- 
ing object is attained by providing an image reading ap- 
paratus comprising; an illumination unit adapted to illu- 
minate a subject; an image reading unit adapted to read 
an image of the subject illuminated by the illumination 
unit; a transparent member having a light transmitting 
property provided between the subject and the image 
reading unit; a case adapted to mount the illuminating 
unit and the image reading unit; and a light shielding 
member provided on the case along a main scanning 
direction. 

[0020] Other features and advantages of the present 
invention will be apparent from the following description 
taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] The accompanying drawings, which are incor- 



porated in and constitute a part of the specification, il- 
lustrate an embodiment of the invention and, together 
with the description, serve to explain the principles of 
the invention. 

5 

Fig. 1 is an enlarged sectional view showing the vi- 
cinity of a wh ite reference panel according to an em- 
bodiment of the present invention; 
Fig. 2 is a sectional view, as seen from the side, of 

*0 a copier equipped with an image reading apparatus 
according to this embodiment; 
Fig. 3 is a perspective view of the copier; 
Fig. 4 is an enlarged sectional view illustrating the 
structure of an image reader; 

'5 Figs. 5A and 5B are diagrams illustrating the inter- 
nal structure of the image reader, in which Fig. 5A 
is a side view as seen from the main scanning di- 
rection and Fig. 5B a side view as seen from the 
sub-scanning direction; 

20 Fig. 6 is a perspective view illustrating the structure 
of an image sensor unit; 

Fig. 7 is a sectional view illustrating the structure of 
the image sensor unit; 

Fig. 8A is a plan view illustrating a frame that is a 

25 structural component of the image sensor unit; 
Fig. 8B is a side view illustrating the frame; 
Fig. 8C is a side view of a carriage; 
Fig. 9 is a perspective view showing the frame and 
the carriage in the combined state; 

30 Fig. 10 is an enlarged sectional view showing the 
vicinity of a white reference panel in another em- 
bodiment of the present invention; 
Figs. 11 A and 11 B are diagrams illustrating the in- 
ternal structure of a conventional image reading ap- 

35 paratus having both a stationary reading function 
and a continuous reading function, in which Fig. 1 1 A 
is a side view as seen from the main scanning di- 
rection and Fig. 11 B a side view as seen from the 
sub-scanning direction; 

40 Fig. 12A is a waveform diagram illustrating the out- 
put of a contact image sensor in a case where a 
white reference panel free of the effects of extrane- 
ous light is read; and 

Fig. 12B is a waveform diagram illustrating the out- 
put of the contact image sensor in a case where the 
white reference panel is read under the influence of 
extraneous light. 

DETAILED DESCRIPTION OF THE PREFERRED 
50 EMBODIMENTS 

[0022] Preferred embodiments of the present inven- 
tion will be described in detail in accordance with the 
accompanying drawings. It should be noted that the di- 
55 mensions, materials, shapes and relative placement of 
the structural components exemplified in the embodi- 
ments may be modified appropriately depending upon 
the structure of the apparatus to which the invention is 
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applied as well as various conditions, and that the 
present invention is not limited to illustrated example. 
[0023] Embodiments of an image reading apparatus 
according to the present invention will be described with 
reference to Figs. 1 to 12. The embodiments will be de- 5 
scribed taking as an example a case where the image 
reading apparatus is mounted on a copier. Fig. 2 is a 
sectional view of the copier as seen from the front side, 
Fig. 3 is a perspective view of the copier, and Fig. 4 is 
an enlarged sectional view of an image reader accord- io 
ing to an embodiment. 

[0024] An overview of the structure of the overall cop- 
ier will be described first. 

[0025] Shown in Figs. 2, 3 and 4 are the main body 
1 01 of the apparatus; a cover plate 1 02 of an ADF (au- * 5 
tomatic document feeder), on which multiple sheets of 
sheet documents D are placed for being separated and 
transported one sheet at a time; an image reader 1 03 
for reading color image information on the surface of the 
sheet document D orf rom a book or the like placed upon 20 
a platen glass 107; the main body 104 of a recording 
device comprising an electrophotographic printer that 
uses an LED array; a control panel 105 configured with 
a display unit and input keys; a document stacker 106; 
a contact image sensor unit 1 08 serving as a scanning 25 
unit; and a continuous reading glass 109. 
[0026] Also shown are an LED head unit 110; an im- 
age forming section 111 ; a cassette feeder 112; a print- 
ed-sheet ejection section 1 13 so adapted that a plurality 
of sheets P can be placed on the main unit 104 of the 30 
recording device; a cartridge cover 114; an ADF sepa- 
rating unit 115; a paper transport section 116; a docu- 
ment ejection section 117; a document pressure plate 
1 1 8 for applying pressure to a document such as a book 
document; a combined section 1 1 9 consisting of the im- 35 
age reader 1 03 and main unit 1 04 of the recording de- 
vice; a copier controller 120; a sheet-document trans- 
port section 1 21 ; a double-sided transport section cover 
122; a transport-direction changeover unit 123; a regis- 
tration transport section 124; and an MP (multipaper) 40 
feeder 1 25 placed within the main unit 1 04 of the record- 
ing device. 

[0027] Described first will be the stationary reading 
operation performed when a stationary document such 
as a book is read. 45 
[0028] The ADF cover plate 1 02 is pivotally mounted 
on the image reader 103 via hinges 102a. The hinges 
102a are provided at the back of the apparatus on its 
left and right sides (the hinge on the left side is not 
shown) so that the ADF cover plate 102 can be opened so 
and closed by lifting the front side of the cover (see the 
arrows in Fig. 3). By means of a combination of damp- 
ers, cams and spring members, etc., the hinges 102a 
make it possible to open the ADF cover plate 1 02 and 
to hold it open at a prescribed angle (e.g., 70°). With the ss 
ADF cover plate 102 open, a document can be placed 
on the platen glass 107. 

[0029] The image sensor unit 1 08 illuminates the doc- 
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ument surface from a light-source device comprising an 
LED serving as the light-emitting element and a plastic 
light guide, and forms light, which has been reflected at 
the document surface, on a one-dimensional sensor ar- 
ray, which serves as a photoelectric converter, by a 
SELFOC lens constituting an image forming optical sys- 
tem, thereby reading image information. 
[0030] As shown in Fig. 5A, the image sensor unit 1 08 
is capable of being moved transversely in Fig. 5A along 
a guide shaft 1 03c and can be moved to a desired po- 
sition by a timing belt 103a, drive pulley 103b and drive 
motor (not shown). Figs. 5A and 5B are diagrams illus- 
trating the internal structure of the image reader 1 03, in 
which Fig. 5A is a side view as seen in the main scanning 
direction, which is perpendicular to the length direction 
of the guide shaft 1 03c, and Fig. 5B a side view as seen 
in the sub-scanning direction, which is parallel to the 
length direction of the guide shaft 103c. 
[0031 ] Further, as shown in Fig. 5B, the image sensor 
unit 1 08 is supported on the guide shaft 1 03c via a car- 
riage 103d serving as a casing, and is biased upward 
by a spring 103e. A spacer 108a is interposed between 
the image sensor unit 108 and platen glass 107. The 
image sensor unit 1 08 moves along the guide shaft 1 03c 
at a uniform speed and reads the image from a docu- 
ment, which has been placed on the platen glass 107, 
over a prescribed range from a stationary-reading start- 
ing position 1 07a (Fig. 2) to a stationary-reading end po- 
sition 107b (Fig. 2). 

[0032] With reference again to Figs. 2 to 4, the docu- 
ment pressure plate 1 1 8 consists of a laminate of a white 
sheet and sponge or the like and prevents the curling of 
a document placed on the platen glass 107. The docu- 
ment pressure plate 118 has a left edge 118a that ex- 
tends beyond the left side of the stationary-reading start- 
ing position 107a, and a right edge 118b that extends 
beyond the stationary-reading end position 107b. 
[0033] The reading of the sheet documents D will be 
described next. 

[0034] The ADF separating unit 115 comprises a pick- 
up roller 115a disposed so as to be movable up and 
down by an actuator (not shown), a separation roller 
115b and a retarding roller 115c held in pressured con- 
tact with the separation roller 115b and rotated in the 
opposite direction to the rotation direction of the sepa- 
ration roller 115b. 

[0035] First, the sheet documents D, which are placed 
face-up on the document stacker 106, are retained un- 
der pressure by lowering the pickup roller 115a and are 
fed between the separation roller 1 1 5b and the retarding 
roller 1 15c so as to be separated one sheet at a time by 
the separation roller 115b in pressured contact with the 
retarding roller 115c. Next, the sheet is transported over 
a U-turn paper path along a document guide 121d by 
separating transport rollers 121a, 121b, which are bi- 
ased by a biasing spring (not shown), and a reading 
transport roller 121c that is in pressured contact with the 
rollers 121a, 121b. 
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[0036] Next, the sheet document D is transported to 
the continuous reading glass 1 09 and, while being held 
in intimate pressured contact with the continuous read- 
ing glass 1 09 by a sheet-document retaining plate 1 21 e 
biased by a biasing spring (not shown), has the image 
information read from its surface at a sheet-document 
reading position 1 09a. At this time the image sensor unit 
108 is moved to the sheet-document reading position 
109a and comes to rest at this position. 
[0037] Next, the sheet document D is returned to the 
side of the ADF cover 102 by a jump base 109b and is 
transported by a reading transport roller 121f, which is 
biased by a biasing spring, and the reading transport 
roller 121c in pressured contact with the roller 121 f. 
[0038] The sheet document is then ejected into a doc- 
ument output tray 1 1 7c by a paper ejecting roller 1 1 7a, 
which is biased by a biasing spring, and a paper ejecting 
roller 117b that is in pressured contact with the roller 
117a. 

[0039] The document stacker 1 06 is fixedly disposed 
on the ADF cover 1 02 and is provided with a slider 1 06a 
capable of sliding at right angles to the transport direc- 
tion of the sheet documents D (i.e., in the direction par- 
allel to the width direction of the sheet documents D). It 
is so arranged that both sides of the sheet documents 
D stacked on the document stacker 106 can be made 
even by the slider 106a. Further, a document-length 
sensor 1 06b is disposed on the document stacker 1 06 
and is capable of sensing the length of the sheet docu- 
ments D placed on the document stacker 1 06. Whether 
sheet documents D are present or not as well as the 
width thereof can be sensed by a plurality of document- 
width sensors 1 1 5d disposed on the ADF separating unit 
115 in the width direction of the sheet documents D. 
Document size and set orientation can be sensed by a 
combination of the outputs from the document-width 
sensors 1 1 5d and document-length sensor 106b. 
[0040] Further, a document-feed sensor 1 21 h and a 
document-edge sensor 1 21 i are disposed on the sheet- 
document transport section 121. The document-feed 
sensor 121 h senses whether a sheet document D has 
been fed from the ADF separating unit 115 and senses 
whether the trailing edge of the sheet document D has 
passed by. The document-edge sensor 1 21 i senses 
traversal of the leading and trailing edges of the sheet 
document D. The output of the document-edge sensor 
1 21 i is used in controlling read timing. 
[0041] As mentioned above, the image sensor unit 
108 is so as adapted as to read a document image by 
illuminating the document by a light source and causing 
light reflected from the document to incident on the sen- 
sor array, which constitutes the photoelectric converter, 
via the SELFOC lens, which is the image forming optical 
system. 

[0042] Fig. 6 is a perspective view illustrating the de- 
tailed structure of the image sensor unit 108. 
[0043] The image sensor unit 108 includes a pair of 
LEDs 10 serving as light-emitting elements, and a pair 



of light guides 1 1 for guiding light, which has been emit- 
ted by the LEDs 10, to the document. These elements 
construct a pair of light-guiding light sources along both 
sides of a SELFOC lens array 12 that constructs the im- 
5 age forming optical system. A sensor 13, which com- 
prises photoelectric converters, is disposed directly be- 
neath the SELFOC lens array 12. Each of these image- 
sensor structural members is disposed within a frame 
14. 

w [0044] The LEDs 10 are fixed onto either end of re- 
spective ones of the light guides 11 in the longitudinal 
direction thereof. In the illustrated example, one LED 1 0 
is provided on one end of one of the light guides 1 1 and 
one LED 10 is provided on the other end of the other 

15 light guide 11 . Thus, the arrangement is such that the 
two LEDs 10 and two light guides 11 are disposed in 
point symmetry with respect to the central axis C. 
[0045] The light emitted from each LED 1 0 advances 
while being repeatedly reflected within the respective 

20 light guide 1 1 , as a result of which light is emitted to the 
outside along the full length of the light guides 11 . The 
light emitted from the light guides 11 illuminates a doc- 
ument on the platen glass 107 or continuous reading 
glass 109, as shown in Fig. 7, and each of the reflected 

25 light rays incidents on the sensor 13 via the SELFOC 
lens array 12. Fig. 7 is a sectional view of the image 
sensor unit 108. 

[0046] Figs. 8A to 8C are diagrams illustrating struc- 
. tural components of the image sensor unit 1 08, in which 

30 Fig. 8A is a plan view of the frame 14, Fig. 8B is a side 
view of the frame 14 and Fig. 8C is a side view of the 
carriage 103d. Fig. 9 is a perspective view showing the 
frame 14 and the carriage 103d in the combined state. 
[0047] The frame 14 accommodating the structural 

35 components of the image sensor is provided at both 
ends with oblong holes 1 5, 1 6 for positioning in the sub- 
scanning direction, and is further provided with a posi- 
tioning portion 17, which is for positioning in the main 
scanning direction, between the oblong holes 15 and 16. 

40 [0048] The carriage 103d is provided at both ends 
with bosses 18,19 and with a boss 20 located substan- 
tially midway between the bosses 18, 19. Owing to the 
bosses 18,19, the oblong holes 1 5, 1 6 of the frame 1 4 
have their positions limited in the sub-scanning direction 

45 while they are furnished with a degree of freedom in the 
main scanning direction. Owing to the boss 20, the por- 
tion 1 7 for positioning in the main scanning direction has 
its position limited in the main scanning direction while 
It is furnished with a degree of freedom in the sub-scan- 

50 ning direction. As a result, the frame 14 is held on the 
carriage 103d so as to be movable only up and down 
(the frame 14 is biased upward by the spring 103e 
shown in Fig. 5B) while being guided by the bosses 18, 
19 and 20. 

55 [0049] Thus, the frame 1 4 is guided by the bosses 1 8, 
19, 20 and is urged toward the surface of the platen 
glass 1 07. As a result, the arrangement is such that the 
distance between the sensor 1 3 and surface of the plat- 
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en glass 1 07 is held fixed at all times so that an excellent, 
blur-free image may be read. 

[0050] Fig. 1 is an enlarged sectional view showing 
the vicinity of a white reference panel. A shading oper- 
ation will now be described in detail with reference to 
Fig. 1. 

[0051] A white reference panel 132 is secured to the 
top side of the platen glass 107 at the left end thereof 
between a document abutment 1 30 and the platen glass 
107. Before reading the image from the document D, 
the image sensor unit 1 08 performs a well-known shad- 
ing operation in order to compensate for a variation in 
the amount of light from the light-guiding light sources 
in the main scanning direction and a variation in light- 
receiving sensitivity of the sensor 13 in the main scan- 
ning direction. More specifically, the image sensor unit 
1 08 is moved below the white reference panel 1 32, then 
light is emitted from the LEDs 10 to illuminate the white 
reference panel 132. The reflected light is received by 
the sensor 1 3, which produces an absolute-white output 
signal serving as a reference. Next, the LEDs are extin- 
guished and the sensor 13 receives any available light, 
thereby producing an absolute-black output signal. A 
shading operation is performed by utilizing these output 
signals, making it possible to read the document image 
in highly precise fashion. 

[0052] Shielding plates 131 are provided on the bot- 
tom side of the platen glass 1 07 on both sides of the 
white reference panel 132. More specifically, the two 
shielding plates 131 are longer than the white reference 
panel 132 in the main scanning direction (the depth di- 
rection in Fig. 1) and are disposed at a spacing that is 
greater than the width of the white reference panel 1 32 
in the sub-scanning direction (the transverse direction 
in Fig. 1). As a result, the white reference panel 132 is 
shielded in its entirety from extraneous light so that an 
image can be read accurately. Furthermore, the shield- 
ing plates 131 may be extended in the sub-scanning di- 
rection along both edges of the white reference panel 
1 32, though this is not illustrated. In such case the white 
reference panel 132 is enclosed from four sides by the 
shielding plates 131. The shielding plates 131 consist 
of a thin, black, sheet-like member and exhibit resiliency. 
As a result, even when the shading operation is per- 
formed with the ADF cover 102 left open, it is possible 
to perform shading correction correctly because extra- 
neous light from the platen glass 107 and continuous 
reading glass 1 09 will not reach the sensor 1 3. In a case 
where it is so arranged that the shielding plates 131 con- 
tact the image sensor unit 108 in order to eliminate a 
clearance between the plates and the unit, shielding is 
performed more positively in comparison with an ar- 
rangement in which there is no contact. On the other 
hand, in a case where it is so arranged that the shielding 
plates 131 do not contact the image sensor unit 108 in 
order to afford a clearance between the plates and the 
unit, there is no danger that the image sensor unit 1 08 
and shielding plates 131 will be damaged, unlike the 
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former case. 

[0053] In order for the image sensor unit 1 08 to read 
the image on the document D placed on the platen glass 

1 07 or the image on the document D conveyed over the 
5 continuous reading glass 109 after the shading opera- 
tion is completed, the image sensor unit 108 is moved 
to the respective reading positions. At such time the im- 
age sensor unit 1 08 passes over the walls of the shield- 
ing plates 131. Since the shielding plates 131 are made 

10 of the resilient members, as mentioned above, they will 
undergo deformation if contacted by the image sensor 
unit 108 and will therefore allow the image sensor unit 

108 to pass without impeding its movement. 

[0054] It is described above that the shielding.plates 
'5 1 31 are provided on the bottom side of the platen glass 
107 on both sides of the white reference panel 132 so 
as to surround the periphery of the white reference panel 
1 32. However, the present invention is not limited to this 
arrangement and maybe implemented as shown in Fig. 
20 1 o, by way of example. 

[0055] Fig. 1 0 is an enlarged sectional view illustrating 
the vicinity of the white reference panel. This arrange- 
ment basically is the same as that described above. 
Components identical with those of the above embodi- 
es ment are designated by like reference characters and 
need not be described; only the components that differ 
will be described. 

[0056] In the above arrangement, the shielding plates 
131 are provided on the bottom side of the platen glass 

30 1 07. In Fig. 1 0, however, it is so arranged that shielding 
plates, here identified at 1 31 a, are provided on the frame 
1 4 of the image sensor unit 1 08. 
[0057] More specifically, the shielding plates 1 31 a are 
affixed to the side faces of the frame 1 4 of image sensor 

35 unit 1 08 at a spacing greater than the width thereof in 
the sub-scanning direction, and are attached in such a 
manner that their distal ends will abut against the bottom 
side of the platen glass 107 and continuous reading 
glass 109 with substantially no clearance. In a case 

40 where it is so arranged that the shielding plates 131a 
are made to contact the platen glass 1 07 in order to elim- 
inate a clearance between the plates and the platen 
glass 107, shielding is performed more positively in 
comparison with an arrangement in which there is no 

45 contact. On the other hand, in a case where it is so ar- 
ranged that the shielding plates 1 31 a do not contact the 
platen glass 107 in order to afford a clearance between 
the plates and the glass, there is no danger that the plat- 
en glass 1 07 and shielding plates 1 31 a will be damaged, 

so unlike the former case. 

[0058] Further, in a manner identical with that de- 
scribed above, the shielding plates 131a serving as 
shielding members are made longer than the white ref- 
erence panel 132 in the main scanning direction, there- 

55 by making it possible to accurately read the white refer- 
ence panel 132 when reference density is adjusted. 
[0059] Further, an image can be read with more effec- 
tive shielding by providing the shielding plates 131a so 
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as to surround the frame of the image sensor unit 108 
in which the unit that reads the image has been built in. 
[0060] As a result, the scanning operation of the im- 
age sensor unit 108 for reading a document is accom- 
panied by movement of the shielding plates 131a to- 5 
gether with the image sensor unit 1 08 and therefore the 
intrusion of extraneous light is prevented at all times. 
I ntrusion of extraneous light into the reading section can 
be prevented not only when a shading operation is per- 
formed but also during reading of a document image. io 
[0061] Since there is no gap between the image sen- 
sor unit 108 and the platen glass 107 and continuous 
reading glass 1 09, dust is prevented from attaching itself 
to the image sensor unit 1 08, platen glass 1 07 and con- 
tinuous reading glass 109. This makes it possible to pre- *5 
vent a read document image from being degraded by 
the accumulation of dust. The end result is that the qual- 
ity of the read image can be improved. 
[0062] The above embodiments have been described 
with regard to an image reading apparatus capable of 20 
implementing both continuous reading and stationary 
reading. However, that application of the present inven- 
tion to either one of these reading methods is possible 
would readily occur to one skilled in the art. 
[0063] The present invention is not limited to the 25 
above embodiments and various changes and modifi- 
cations can be made within the spirit and scope of the 
present invention. Therefore, to apprise the public of the 
scope of the present invention, the following claims are 
made, 30 
[0064] An image reading apparatus for reading a doc- 
ument has an image sensor unit, which is moved along 
a platen glass in a sub-scanning direction, mounting an 
LED, a light guide and a sensor. A white reference panel 
for use of shading correction is provided on the platen 35 
glass on the side thereof opposite the image sensor unit. 
Light shield plates are provided on the platen glass on 
the side facing the image sensor unit along both sides 
of the white reference panel. 



Claims 

1. An image reading apparatus characterized by 

comprising: 45 

an illumination unit (10, 11) adapted to illumi- 
nate a subject; 

an image reading unit (13) adapted to read an 
image of the subject illuminated by said illumi- so 
nation unit; 

a transparent member (1 07, 1 09) having a light 
transmitting property provided between the 
subject and said image reading unit; 
a reference member (132), which is provided 55 
on said transparent member, adapted for use 
as an illuminance reference in order to correct 
an image signal that is output from said image 



reading unit; and 

a light shielding member (131) provided along 
said reference member on said transparent 
member on a side thereof facing said image 
reading unit. 

2. The apparatus according to claim 1 , wherein said 
light shielding member (131) has a length greater 
than that of said reference member (1 32) along a 
main scanning direction. 

3. The apparatus according to claim 1 , wherein two of 
said light shielding members (131) are provided at 
a spacing greater than the width of said reference 
member (132) along a sub-scanning direction. 

4. The apparatus according to claim 1 , wherein said 
light shielding member (131) surrounds the approx- 
imate periphery of said reference member (132). 

5. The apparatus according to any one of claims 1 to 

4, wherein said light shielding member (131) com- 
prises a resilient member. 

6. The apparatus according to any one of claims 1 to 

5, wherein said light shielding member (131) com- 
prises a sheet-like member. 

7. The apparatus according to any one of claims 1 to 

6, wherein said light shielding member (1 31 ) is sub- 
stantially black. 

8. The apparatus according to any one of claims 1 to 

7, characterized by further comprising a moving 
unit (14, 103d), on which said illumination unit (10, 
11) and said image reading unit (13) are mounted, 
adapted to move said illumination unit (10, 11) and 
said image reading unit (1 3) along said transparent 
member in the sub-scanning direction. 

9. The apparatus according to any one of claims 1 to 

8, wherein said image reading unit (13) is capable 
of reading a color image. 

10. The apparatus according to any one of claims 1 to 

9, wherein said image reading unit (13) includes a 
contact image sensor. 

11. An image reading apparatus characterized by 

comprising: 

an illumination unit (10, 11) adapted to illumi- 
nate a subject; 

an image reading unit (1 3) adapted to read an 
image of the subject illuminated by said illumi- 
nation unit; 

a transparent member (1 07, 1 09) having a light 
transmitting property provided between the 
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subject and said image reading unit; tion. 
a case (1 4) adapted to mount said illuminating 

unit and said image reading unit; and 22. The apparatus according to any one of claims 1 1 to 

a light shielding member (131a) provided on 21, wherein said image reading unit (13) is capable 

said case along a main scanning direction. 5 of reading a color image. 

1 2. The apparatus according to claim 1 1 , wherein said 23. The apparatus according to any one of claims 1 1 to 

light shielding member (131a) projects toward the 22, wherein said image reading unit (13) includes a 

side of said transparent member (1 07, 1 09) from the contact image sensor, 

side of said image reading unit (1 3). 10 



13. The apparatus according to claim 11 or 12, wherein 
said light shielding member (131a) abuts against 
said transparent member (107, 109) without any 
clearance. 15 



1 4. The apparatus according to claim 1 1 or 1 2, wherein 
said light shielding member (131a) does not contact 
said transparent member (107, 109). 

20 

15. The apparatus according to any one of claims 11 to 
14, characterized by further comprising a refer- 
ence member (132), which is provided on said 
transparent member (107,1 09), adapted for use as 

an illuminance reference in order to correct an im- 25 
age signal that is output from said image reading 
unit; 

wherein said light shielding member (131a) 
has a length greater than that of said reference 
member along a main scanning direction. 30 



16. The apparatus according to any one of claims 11 to 
14, wherein two of said light shielding members 
(131a) are provided at a spacing greater than the 
width of said image reading unit (13) along a sub- 35 
scanning direction. 



17. The apparatus according to any one of claims 11 to 
1 4, wherein said light shielding member (131a) sur- 
rounds the approximate periphery of said image 40 
reading unit (13). 



18. The apparatus according to any one of claims 11 to 

17, wherein said light shielding member (131a) 
comprises a resilient member. 45 

19. The apparatus according to any one of claims 1 1 to 

18, wherein said light shielding member (131a) 
comprises a sheet-like member. 

50 

20. The apparatus according to any one of claims 1 1 to 

19, wherein said light shielding member (131a) is 
substantially black. 



21 . The apparatus according to any one of claims 1 1 to 55 
20, characterized by further comprising a moving 
unit (103d) adapted to move said case (14) along 
said transparent member in the sub-scanning direc- 
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